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Volatility is one key important factor in financial theories, especially for asset pric-
ing, risk management and portfolio. Since volatility is unobservable, how to measure it
more accurately is concerned by scholars and practitioners. Volatility is stable most of
the time, but has big jumps sometimes. In this paper, I want todiscuss how to construct
models which can capture all different types of volatilities. The model should consider
fat-tail phenomena, volatility clustering, leverage effect, and different types of jumps
simultaneously. MCMC method is applied when dealing with model estimation.
In chapter 1, one short literature review will be given and the emphasis is on
how to capture jumps using parametric and nonparametric methods. Under parametric
framework, jumps have two classes, big jumps and small jumps. Tools which will be
used to capture these two types of jumps are discussed, and the main idea is put forward.
Then in chapter 2, I use GARCH and SV models to capture market risk and calcu-
late VaR. The results show these two types of models underestimate market risk since
they neglect jump risk. In chapter 3, I add Poisson jumps intoo e discrete SV model
to check whether Poisson process can capture big jump risk. Empirical results show
that day-of-the-week effect is significant in volatility process and big jumps could be
captured by Poisson process.
As we all know, high-frequency data includes more information, I use nonpara-
metric method to identify jumps, and consider their characteristics in bull and bear
markets. The results show jump is not rare event, but happened frequently in China’s
stock market. This phenomena could be described by infinite activity Lévy process.
Therefore, in chapter 5 I use two different Lévy process, infinite activity but with finite
and infinite variation, to capture small and big jumps in the same model. The results
show infinite activity Lévy process with infinite variationis more powerful when cap-
turing jumps in China’s stock market. At last, concise conclusions are made, and future
work on this topic are discussed.
The main contribution is that I use time-changed Lévy process with infinite activ-
ity and infinite variation, to identify jumps, and the corresponding MCMC algorithm
for this kind of models is given; the Monday eff ct and Friday effect in volatility pro-
cesses are considered in one new SV model; jump clustering isdiscussed based on
nonparametric method.
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